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PROBLEM TO BE SOLVED: To provide an antenna 
system which can easily be made small-sized as a whole 
and suitably has its direction switched fast and a 
transmitter receiver using the antenna system. 
SOLUTION: A directional coupler is composed of a 1 st 
dielectric line, which is formed of a dielectric strip 12 as 
an input/output part of a primary radiator 40 and a 2nd 
dielectric line, which is close to the 1 st dielectric line 
and formed of a dielectric strip 13, and a means is 
provided which varies the relative position relation 
between a dielectric lens 2 and the primary radiator by 
moving the 1st dielectric line and primary radiator, while 
maintaining the connection between the 1 st dielectric 
line and 2nd dielectric line. Consequently, a radiation 
beam is tilted. 
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(57) [Abstract] 

[Technical problem] It can miniaturize easily in the whole and the 
antenna equipment suitable for switching orientation to a high speed and 
the transmitter-receiver using it are offered. 

[Means for Solution] The 1st dielectric wire way by the dielectric strip 



12 constituted as the I/O section of the primary radiator 40, 
Constituting a directional coupler and maintaining association with the 
1st dielectric wire way and the 2nd dielectric wire way by the 2nd 
dielectric wire way by the dielectric strip 13 close to the 1st 
dielectric wire way concerned, the 1st dielectric wire way and primary 
radiator are moved, and the means to which the variation rate of the 
relative-position relation between a dielectric lens 2 and a primary 
radiator is carried out is established. Thereby, the tilt of the 
radiation beam is carried out. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Antenna equipment characterized by providing or including the 
following They are a dielectric lens and a primary radiator so that the 
location of the primary radiator in the focal plane of a dielectric lens 
can be changed in the antenna equipment which consists of a dielectric 
lens and a primary radiator. It is antenna equipment into which it 
enabled it to change the tilt angle of a radiation beam with the 
variation rate of the relative position of the primary radiator to a 
dielectric lens. By the 1st dielectric wire way constituted as the I/O 
section of said primary radiator, and the 2nd dielectric wire way close 
to the 1st dielectric wire way concerned, constitute a directional 
coupler and association with the 1st dielectric wire way and the 2nd 
dielectric wire way has been maintained. The means to which said the 1st 
dielectric wire way and said primary radiator are moved, and the 
variation rate of the relative-position relation of said dielectric lens 
and said primary radiator is carried out 

[Claim 2] Antenna equipment according to claim 1 characterized by 
setting the amount of association of said directional coupler to about 
OdB. 

[Claim 3] Antenna equipment according to claim 1 or 2 characterized by 
said dielectric wire way being a nonradioactive dielectric wire way. 
[Claim 4] Antenna equipment according to claim 1 to 3 characterized by 
having connected the circulator which divides the transmitting section, 
a receive section and a sending signal, and an input signal into said 
2nd dielectric wire way, and making it transmission-and-reception common 
use. 

[Claim 5] The transmitter-receiver characterized by preparing the 
mechanical component which makes the antenna equipment of a publication 
carry out the variation rate of the relative-position relation of said 
dielectric lens and said primary radiator to any 1 term among claims 1-4. 
[Claim 6] The transmitter-receiver for radars characterized by being 
constituted including the mixer into which the antenna equipment 
characterized by providing the following, the reflected wave from said 
detection body, and the local signal constituted with a part of 
oscillation signal from said oscillator are inputted Oscillator The 1st 
dielectric wire way as the I/O section Opening in which the oscillation 
signal from said oscillator emits and the reflected wave from a 
detection body carries out incidence further The means to which said 



primary radiator is moved, constituting a directional coupler and 
maintaining association with the 1st dielectric wire way and the 2nd 
dielectric wire way by said 1st dielectric wire way and the 2nd 
dielectric wire way close to the 1st dielectric wire way concerned, and 
the variation rate of the relative-position relation of said dielectric 
lens and said primary radiator is carried out, and a dielectric lens 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the antenna equipment 
and the transmitter-receiver which are used for the radar which carries 
out the transmission-and-reception wave of the electromagnetic wave of 
for example, a millimeter wave band, and measures the distance and 
relative velocity to a detection body. 
[0002] 

[Description of the Prior Art] For example, while running a road, the 
so-called millimeter wave radar for mount is developed for the purpose 
of measuring distance and relative velocity with the car which runs the 
front or back etc. Generally the transmitter-receiver of such a 
millimeter wave radar consists of the module with which a millimeter 
wave oscillator, the circulator, the directional coupler, the mixer, the 
antenna, etc. were unified, and is attached in the anterior part or the 
posterior part of a car. 

[0003] For example, in drawing 21 , a right-hand side car measures a 
relative distance and relative velocity with the car (car of the left- 
hand side in drawing) which runs the front by carrying out the 
transmission-and-reception wave of the millimeter wave for example, by 



the FM-CW method. Drawing 22 is the block diagram showing the 
configuration of the whole millimeter wave radar. In this drawing, a 
transmitter-receiver and an antenna are attached in the anterior part of 
a car in the example shown in drawing 21 , and a signal processor is 
usually formed in the part of arbitration. The signal-processing section 
in a signal processor extracts the distance and relative velocity to a 
car which run the front as numerical information using a transmitter- 
receiver, and when an alarm is emitted when filling with control and the 
alarm section the conditions defined beforehand, for example from the 
relation between the travel speed of a self-vehicle, and the distance 
between two cars, or relative velocity with a front car exceeds the 
threshold defined beforehand, it emits an alarm. 
[0004] 

[Problem (s) to be Solved by the Invention] By the way, in the 
conventional millimeter wave radar, since the orientation of an antenna 
is immobilization, the case where the detection or measurement as the 
purpose are not performed depending on conditions arises so that it may 
state below. That is, as shown, for example in drawing 18 , when the car 
is running the road of two or more lanes, whether the car is existing on 
the lane it is running now in a self-vehicle cannot ****** immediately 
only by receiving the electric wave reflected from other cars which 
exist ahead. That is, when an electric wave is transmitted with the 
radiation beam shown by B-2 from the self-vehicle Cm in drawing 18 , the 
reflected wave from the car Cb which runs the opposite lane with the 
reflected wave from the car calcium which runs the front will also 
receive waves, the relative velocity called for by the latter reflected 
wave serves as a very big value, and un-arranging [ that an alarm is 
taken out accidentally ] produces it. Moreover, in the example shown in 
drawing 19 , even if the self-vehicle Cm transmits an electric wave 
ahead with the radiation beam shown by 81, the car calcium which is 
running the front along a lane cannot be detected. Even if the self- 
vehicle Cm transmits an electric wave with the radiation beam ahead 
shown by 81 while running a rolling road as furthermore shown in drawing 
20 , the front car calcium cannot be detected. 

[0005] Then, it is possible to solve the problem which the direction of 
a radiation beam was changed and mentioned it above. For example, in the 
example shown in drawing 18 , a radiation beam can be changed in B1-B3, 
and separation detection of the two detection bodies which approach in 
the front include-angle direction can be carried out by comparing the 
measurement result in each beam direction by data processing. Moreover, 
in the example shown in drawing 19 , the front car calcium can be 



detected by judging the curve of a lane and turning a radiation beam in 
the direction shown in the direction according to it by B-2 handle 
actuation (rudder angle of a steering wheel), and by analyzing the image 
information from the camera which picturizes the front. The front car 
calcium can be detected by judging boom hoisting of a road and raising a 
radiation beam in the direction shown in the direction according to it 
by B-2 by analyzing the image information from the camera which 
picturizes the front also in the example furthermore shown in drawing 
20 , 

[0006] However, since the method of changing the orientation of the 
radiation beam of an electromagnetic wave in the transmitter-receiver of 
the conventional microwave band or a millimeter wave band was that to 
which the whole case of the transmitter-receiver containing an antenna 
is only rotated by a motor etc. , and the direction of a radiation beam 
is changed (tilt), it was large-sized to the whole, and it was difficult 
the method to also make a high speed scan the direction of a radiation 
beam (henceforth ''a scan'O. 

[0007] The purpose of this invention solves such a conventional problem, 
and can miniaturize it easily in the whole, and it is in offering the 
antenna equipment suitable for switching orientation to a high speed, 
and the transmitter-receiver using it. 
[0008] 

[Means for Solving the Problem] In order that this invention may be 
antenna equipment which consists of a dielectric lens and a primary 
radiator, may reduce the mass for moving part, may make that inertia 
small and may enable it to scan it at a high speed By the 1st dielectric 
wire way constituted as the I/O section of a primary radiator, and the 
2nd dielectric wire way close to the 1st dielectric wire way concerned, 
constitute a directional coupler and association with the 1st dielectric 
wire way and the 2nd dielectric wire way has been maintained. Said the 
1st dielectric wire way and said primary radiator are moved, and the 
means to which the variation rate of the relative-position relation of 
said dielectric lens and said primary radiator is carried out is 
established. When this changes the relative-position relation between a 
dielectric lens and a primary radiator, the variation rate of the 
location of a primary radiator is carried out in the focal plane of a 
dielectric lens, and the orientation of the beam which becomes settled 
from the physical relationship of a dielectric lens and a primary 
radiator is changed. 

[0009] Moreover, this invention sets the amount of association of the 
above-mentioned directional coupler to about OdB. Thereby, the 



transmission loss in a directional coupler is suppressed as much as 
possible, and decline in the efficiency of an antenna is prevented. 
[0010] Moreover, this invention makes the above-mentioned dielectric 
wire way a nonradioactive dielectric wire way. This reduces transmission 
loss. Moreover, the spurious radiation to the track exterior is 
prevented, and the incidence of the undesired signal from the track 
outside is prevented, and the overall characteristics, such as gain of 
an antenna, are raised. 

[0011] Moreover, this invention connects the circulator which divides 
the transmitting section, a receive section and a sending signal, and an 
input signal into the dielectric wire way of the above 2nd, and is 
carried out to transmission-and-reception common use. The 2nd dielectric 
wire way part combined with the 1st dielectric wire way which is the I/O 
section of a primary radiator by this can be made transmission-and- 
reception common use, and enlargement by constituting a part for moving 
part using the above-mentioned directional coupler is avoided. 
[0012] Moreover, this invention prepares the mechanical component which 
carries out the variation rate of the relative-position relation between 
a dielectric lens and a primary radiator to the antenna equipment which 
consists of a configuration of one of the above, and constitutes a 
transmitter-receiver. This obtains the small transmitter-receiver which 
can make the orientation of an antenna scan. 

[0013] This invention Furthermore, an oscillator and the 1st dielectric 
wire way as the I/O section, Opening in which the oscillation signal 
from said oscillator emits and the reflected wave from a detection body 
carries out incidence further. Said 1st dielectric wire way and the 2nd 
dielectric wire way close to the 1st dielectric wire way concerned 
constitute a directional coupler. The means to which said primary 
radiator is moved, with association with the 1st dielectric wire way and 
the 2nd dielectric wire way maintained, and the variation rate of the 
relative-position relation of said dielectric lens and said primary 
radiator is carried out, The transmitter-receiver for radars is 
constituted including the mixer into which the antenna equipment 
constituted including a dielectric lens, the reflected wave from said 
detection body, and the local signal constituted with a part of 
oscillation signal from said oscillator are inputted. Thereby, it excels 
in detection capacity and the radar in which high speed scanning is 
possible is obtained. 
[0014] 

[Embodiment of the Invention] The configuration of the antenna equipment 
and the transmitter-receiver concerning the 1st operation gestalt of 



this invention is explained with reference to drawing 1 - drawing 7 . 
[0015] Drawing 1 is drawing showing the physical relationship of a 
dielectric lens and a primary radiator, and relation with the 
directivity of a radiation beam. In this drawing, 1 is a primary 
radiator and arranges the dielectric lens 2 by making the radiation 
direction into a medial axis. (A) Although - (C) is an example when a 
dielectric lens 2 is made as immobilization and it makes the primary 
radiator 1 movable, and the radiation beam B directs in the direction of 
a transverse plane of a dielectric lens 2 when the medial axis of a 
dielectric lens 2 is in agreement in the radiation direction of the 
primary radiator 1, as shown in (A) (B) And as shown in (C), when the 
primary radiator 1 displaces in the focal plane of a dielectric lens 2, 
with the displacement direction, the radiation beam B will direct to 
hard flow. (D) Although - (F) is an example when a primary radiator is 
made as immobilization and it makes a dielectric lens 2 side movable, 
and the radiation beam B directs in the direction of a transverse plane 
of a dielectric lens 2 when the medial axis of a dielectric lens 2 is in 
agreement in the radiation direction of the primary radiator 1 (E) And 
as shown in (F), when a dielectric lens 2 displaces in the direction 
perpendicular to the medial axis, the radiation beam B will direct in 
the displacement direction. 

[0016] As drawing 2 is the case where change the include angle of a 
dielectric lens and a primary radiator to accomplish, and the 
orientation of a radiation beam is changed and it is shown in (A) 
Although the radiation beam B directs in the direction of a transverse 
plane of a dielectric lens 2 when the radiation direction of the primary 
radiator 1 has turned to the direction of a medial axis of a dielectric 
lens 2 (B) And by changing the shaft orientations of the dielectric lens 
to the primary radiator 1, as shown in (C), the radiation beam B will 
direct in the direction. 

[0017] Drawing 3 shows the measurement result of the angle of beam 
spread (tilt angle) of the radiation beam when changing the amount of 
displacement (offset) in the focal plane of the primary radiator 1 to a 
dielectric lens 2. Using PE of specific-inductive-capacity epsilonr=2. 3 
as a dielectric lens 2, the diameter phi of opening was set to 75ram, the 
focal distance d was set to 22.5mm, and the horn antenna was used as a 
primary radiator 1 here. Thus, by carrying out the variation rate of the 
amount of offset of the primary radiator 1 in 0-5mm, the variation rate 
of the tilt angle of a radiation beam can be carried out in 0-7 degrees. 
[0018] Drawing 4 shows the measurement result of the angle of beam 
spread (tilt angle) of the radiation beam when changing the shaft 



orientations of the dielectric lens 2 to a primary radiator. As a 
dielectric lens 2, using PE of r= 2. 3, the diameter phi of opening was 
set to 75mm, the focal distance d was set to 21.0mm, and the primary 
specific-inductive-capacity epsilon perpendicular radiator by the 
dielectric resonator excited by the nonradioactive dielectric wire way 
(NRD guide) as a primary radiator 1 was used here. Thus, by changing the 
include angle of a dielectric lens 2 in 0-5 degrees, the variation rate 
of the tilt angle of a radiation beam can be carried out in 0-9 degrees. 
[0019] Drawing 5 is the sectional view showing the configuration of a 
transmitter-receiver. In this drawing, 3 is a case which stores the 
transceiver section containing the primary radiator 1, and has attached 
the dielectric lens 2 in the opening (upper part in drawing). Having 
attached the primary radiator 1 through the mechanical component 4, a 
mechanical component 4 makes the variation rate of the primary radiator 
1 carry out in the direction of a field perpendicular to the radiation 
direction in the interior of a case 3. This mechanical component 4 
consists of a linear motor, a solenoid, etc. According to this structure, 
as shown in (A) - (C) of drawing 1 , the relative-position relation 
between a dielectric lens 2 and the primary radiator 1 is changed, and 
the tilt of the radiation beam is carried out. 

[0020] Drawing 6 is the sectional view showing other examples of a 
configuration of a transmitter-receiver. In this drawing, the whole 
transceiver section containing the primary radiator 1 is fixed to the 
interior of a case 3, and the dielectric lens 2 is attached in opening 
of a case 3 through the mechanical component 4. This mechanical 
component 4 consists of a solenoid, a linear motor, etc., and makes the 
variation rate of the dielectric lens 2 carry out in the direction of a 
field perpendicular to that medial axis. As this showed (D) - (F) of 
drawing 1 , the variation rate of the dielectric lens is carried out to 
a primary radiator, and the tilt of the radiation beam is carried out. 
[0021] In addition, as shown in drawing 2 , also when changing the 
include angle which the dielectric lens to a primary radiator 
accomplishes, the structure fundamentally shown in drawing 6 can be 
taken. Namely, what is necessary is to carry out the variation rate of 
the mechanical component 4 of two right and left in drawing 6 , 
respectively, and just to constitute so that the shaft orientations of a 
dielectric lens may change. Moreover, when changing the include angle 
which the primary radiator to a dielectric lens accomplishes, the 
structure fundamentally shown in drawing 5 can be taken. Namely, what is 
necessary is to carry out the variation rate of the mechanical component 
4 of two right and left in drawing 5 , respectively, and just to 



constitute so that the shaft orientations of a primary radiator may 
change. What is necessary is just to make the variation rate of a 
primary radiator or the dielectric lens carry out in the two-dimensional 
direction like the millimeter wave radar which detects the direction of 
a transverse plane of a car, as shown in drawing 18 - drawing 20 
although it explained that a primary radiator or a dielectric lens 
carried out a variation rate to the field inboard of an explanation 
overlay side in the example described above, when making the tilt of the 
radiation beam carry out not only in a longitudinal direction but in the 
vertical direction. Drawing 7 is the front view of a transmitter- 
receiver seen from the shaft orientations of a dielectric lens. In this 
case, the tilt of the radiation beam is made to carry out in the 
direction of a x axis, and the direction of the y-axis by carrying out 
the variation rate of the primary radiator 1 relatively [ direction / of 
the y-axis / the direction of a x axis, and ] to a dielectric lens. 
[0022] Next, the configuration of the antenna equipment and the 
transmitter-receiver concerning the 2nd operation gestalt is explained 
with reference to drawing 8 - drawing 14 . 

[0023] Drawing 8 is the schematic diagram showing the configuration of 
the whole transmitter-receiver, and carries out the tilt of the 
radiation beam to the longitudinal direction in drawing with this 2nd 
operation gestalt by carrying out the variation rate of the primary 
radiator 1 to the longitudinal direction in drawing in the case 3 
interior. 

[0024] Drawing 9 is the partial perspective view showing the structure 
of a dielectric wire way of using by the transmitter-receiver concerning 
this 2nd operation gestalt. In this drawing, 101, 102 is a conductor 
plate, respectively and constitutes the dielectric wire way from a 
gestalt which puts the dielectric strip 100 between these two conductor 
plates in the example shown by (B) and (D). Moreover, in the example 
shown by (A) and (C), between the conductor plates 101,102, it prepares 
so that a substrate 103 may be put with the dielectric strips 100a and 
100b, and the substrate with a field parallel to the transmission 
direction of a dielectric strip is formed at coincidence. Moreover, (A), 
(B), and the difference between (C) and (D) are the existence of the 
slot of the conductor plate 101,102. As shown in (A) and (B), while 
forming a slot, spacing of the conductor plate of the propagation region 
by the dielectric strip and a non-spreading region without a dielectric 
strip and the dielectric constant of a dielectric strip are defined, and 
if the cut-off frequency in the LSMOl mode is set up so that it may 
become lower than the cut-off frequency in the LSEOl mode, it will not 



be concerned with the radius of curvature of the bend section of a 
dielectric strip etc. , but it becomes possible to always transmit by the 
single mode in the LSMOl mode. It can miniaturize in the whole by this, 
and low loss-ization can be attained. What is necessary is just to use 
the dielectric wire way of each structure shown in drawing 9 if needed. 
[0025] Drawing 10 is drawing showing the structure of a primary 
perpendicular radiator, and the top view which looked at (A) from 
radiation, and (B) are the sectional views of the principal part. Among 
the conductor plates 41 and 42, the dielectric strip 12 and the 
cylinder-like dielectric resonator 11 are formed, and the hole 43 which 
has a coaxial relation to a dielectric resonator 11 is formed in the 
conductor plate 41. And the slit plate 44 which formed the slit in the 
conductor plate is put between this dielectric resonator 11 and hole 43. 
Thereby, it is right-angled to the longitudinal direction (the direction 
of a X axis in drawing) of the dielectric strip 12, and an 
electromagnetic wave spreads the inside of the dielectric strip 12 in 
the LSM mode which electric field with the component of a direction (the 
direction of the y-axis in drawing) parallel to the conductor plates 41 
and 42 and a field with the component of a direction (the direction of 
the z-axis in drawing) perpendicular to the conductor plates 41 and 42 
produce. And the dielectric strip 12 and a dielectric resonator 11 carry 
out an electromagnetic coupling, and the HEIU mode which has the 
electric-field component of the same direction as the electric field of 
the dielectric strip 12 in a dielectric resonator 11 occurs. And the 
electromagnetic wave of a linearly polarized wave is emitted in the 
direction (the direction of the z-axis) perpendicular to the conductor 
plate 41 through opening 43. Conversely, when incidence of the 
electromagnetic wave is carried out from opening 43, a dielectric 
resonator 11 will be excited in the HEIU mode, and an electromagnetic 
wave will spread it in LSM mode to the dielectric strip 12 combined with 
this. 

[0026] Drawing 11 is drawing showing the relation between a primary 
perpendicular radiator and dielectric wire way equipment equipped with 
the dielectric wire way combined with the dielectric wire way. The Johan 
section of this drawing is the top view for a bond part of the primary 
perpendicular radiator 40 and dielectric wire way equipment 50. However, 
where a upside conductor plate is removed in this drawing, it expresses. 
Moreover, the bottom half section of this drawing is the sectional view 
showing the relation between the primary perpendicular radiator 40 and a 
dielectric lens 2. Thus, have formed the dielectric strip 13 in 
dielectric wire way equipment 50, the dielectric strip 12 of the primary 



perpendicular radiator 40 is made to approach the dielectric strip 13, 
and the directional coupler by the dielectric wire way is constituted 
into the part enclosed with a drawing destructive line. The directional 
coupler using these dielectric strips 12 and 13 makes the 
electromagnetic wave spread from port #1 spread by OdB of abbreviation 
to port #4. That is, OdB directional coupler is constituted. Even if the 
primary perpendicular radiator 40 moves to the longitudinal direction in 
drawing in this condition, the joint relation of a directional coupler 
does not change, but the electromagnetic wave spread from port #1 is 
always outputted to port #4 by OdB of abbreviation. On the contrary, the 
electromagnetic wave in which incidence was carried out by excitation of 
a dielectric resonator from port #4 is spread to port #1 by OdB of 
abbreviation. Although the part shown by o of the dielectric strip 12 
and o' is equivalent to a and b part in the condition which shows in 
drawing When the primary perpendicular radiator 40 carries out the 
maximum displacement rightward in drawing, and the primary perpendicular 
radiator 40 carries out [ in / in the point of n and n' / drawing ] the 
maximum displacement leftward conversely in accordance with a and b part, 
the point of p and p' is in agreement with a and b part. Thus, since the 
part of the dielectric strip 12 combined with the dielectric strip 13 is 
a straight-line part even if the primary perpendicular radiator 40 
displaces, it will always be maintained at the fixed amount of 
association. 

[0027] Drawing 12 is the partial perspective view of the directional 
coupler constituted between the above-mentioned primary perpendicular 
radiator and dielectric wire way equipment. In this drawing, 51 and 52 
are conductor plates, respectively, and since these two conductor plates 
51 and 52 are close to the conductor plates 41 and 42 by the side of a 
primary perpendicular radiator, the continuity of the conductor flat 
surface of the upper and lower sides whose dielectric strip is pinched 
is maintained. It acts like the directional coupler which installed two 
dielectric strips between two conductor plates by this, and abbreviation. 
[0028] Drawing 13 is drawing showing the relation between the above- 
mentioned directional coupler and its power partition ratio. The phase 
constant of betae and an odd symmetric mode is now set to betao for the 
phase constant of the even symmetric mode of the tie way by the 
dielectric strips 12 and 13, and it is deltabeta=|betae-betao|. If it 
places Power ratio of the electromagnetic wave outputted to port #2 to 
the electromagnetic wave inputted from port #1 It is expressed with 
P2/Pl=l-sin2 (deltabetaz/2). Power ratio of the electromagnetic wave 
outputted to port #4 to the electromagnetic wave inputted from port #1 



It is expressed with P4/Pl=sin2 (deltabetaz/2) . 1 Therefore, 
=(deltabetaz/2) n pi+pi / 2[n:0, and 2 ... All of the relation of ], 
then the input from port #1 will be outputted to port #4, and OdB 
directional coupler is constituted. 

[0029] Drawing 14 is drawing showing the configuration of the dielectric 
wire way equipment containing the transceiver section, and the whole 
primary perpendicular radiator. However, it is shown as a condition 
which removed the upside conductor plate. In this drawing, 53 is a 
circulator, the input signal from port #1 is outputted to port #2, and 
the input signal from port #2 is outputted to port #3. The dielectric 
wire way by the dielectric strip 14 is connected to port #1, and the 
dielectric wire way by the dielectric strip 15 is connected to port #3. 
And the oscillator 55 and the mixer 54 are connected to each dielectric 
wire way by the dielectric strips 14 and 15. The dielectric strip 16 
which combines with each dielectric wire way and furthermore constitutes 
a directional coupler among the dielectric wire ways 14 and 15, 
respectively is arranged. The termination machines 21 and 22 are formed 
in the both ends of this dielectric strip 16. Here, into mixer 54 and 
oscillator 55 part, in order to form varactor diode and Gunn diode and 
to prepare the circuit for bias voltage impression to these, the 
dielectric wire way between which the substrate shown in (A) of drawing 
9 or (C) was made to be placed is constituted. 

[0030] Thus, by constituting, the oscillation signal of an oscillator 55 
is spread in the path of the dielectric strip 14 -> circulator 53 -> 
dielectric strip 13 -> dielectric strip 12 -> dielectric resonator 11, 
an electromagnetic wave is emitted to the shaft orientations of a 
dielectric resonator 11, and the electromagnetic wave which carried out 
incidence to the dielectric resonator 11 is conversely inputted into a 
mixer 54 in the path of the dielectric strip 12 -> dielectric strip 13 - 
> circulator 53 -> dielectric strip 15. Moreover, a part of oscillation 
signal is given to a mixer 54 with an input signal as a local signal 
through two directional couplers constituted by the dielectric strips 15, 
16, and 14. Thereby, a mixer 54 generates the frequency component of the 
difference of a sending signal and an input signal as an intermediate 
frequency signal. 

[0031] Next, the configuration of the antenna equipment and the 
transmitter-receiver concerning the 3rd example gestalt is explained 
with reference to drawing 15 . This 3rd operation gestalt makes a 
primary perpendicular radiator movable in the two-dimensional direction, 
and it constitutes the dielectric wire way and circulator 53 grade by 
the dielectric strip 17 to dielectric wire way equipment 50 while it 



establishes the dielectric wire way by the dielectric strip 13 in 
dielectric wire way equipment 60, as shown in the top view of drawing 
15 . The dielectric strip 12 prepared in the primary perpendicular 
radiator 40 and the dielectric strip 13 by the side of dielectric wire 
way equipment 60 constitute one OdB directional coupler, and the 
dielectric strips 13 and 17 constitute another OdB directional coupler. 
And the primary perpendicular radiator 40 is formed in the longitudinal 
direction in drawing to dielectric wire way equipment 60 at flight 
readiness, and dielectric wire way equipment 60 is formed in the 
lengthwise direction in drawing to dielectric wire way equipment 50 at 
flight readiness. In this case, dielectric wire way equipment 50 is 
fixed. The location of a dielectric resonator 11 can be moved in the 
two-dimensional direction in the condition that there is almost no loss 
in a coupler part, by this. 

[0032] Drawing 16 is the top view showing other examples of a 
configuration of the directional coupler in a part for moving part. 
However, the up-and-down conductor plate is omitted in drawing. In the 
example of (A), the dielectric strip 12 of the side combined with a 
dielectric resonator 11 is formed in the shape of a straight line. In 
(B), the dielectric strip 13 of the side combined with the dielectric 
strip 12 of a primary perpendicular radiator is formed in the shape of a 
straight line. Moreover, in (C), fixed distance is kept parallel to the 
dielectric strip 13 of the other party to the edge for the other-end 
section of the dielectric strip 12 combined at one [ a dielectric 
resonator 11 and ] edge. 

[0033] Drawing 17 is drawing showing the example of a configuration of 
the directional coupler for the moving part concerning the 5th operation 
gestalt. Although OdB directional coupler was constituted from an 
example shown above as a directional coupler for moving part, as shown 
in this drawing 17 , the termination machines 23 and 24 may be formed 
without using one edge of the dielectric strips 12 and 13 as an open end. 
[0034] In addition, although the primary perpendicular radiator or horn 
antenna which used the dielectric resonator and the dielectric wire way 
was illustrated as a primary radiator with the operation gestalt 
described above, microstrip antennas, such as a patch antenna, may be 
used. 
[0035] 

[Effect of the Invention] According to this invention, the 1st 
dielectric wire way constituted as the I/O section of a primary radiator 
and the 2nd dielectric wire way close to the 1st dielectric wire way 
concerned constitute a directional coupler. In order to move the 1st 



dielectric wire way and primary radiator and to carry out the variation 
rate of the relative-position relation between a dielectric lens and a 
primary radiator, with association with the 1st dielectric wire way and 
the 2nd dielectric wire way maintained, it does not enlarge to the whole. 
Moreover, it becomes possible by making mass of the moving part itself 
small and making the inertia small to make a high speed scan a radiation 
beam. 

[0036] Moreover, according to this invention, by setting the amount of 
association of the above-mentioned directional coupler to about OdB, the 
transmission loss in a directional coupler is suppressed and a high 
interest profit property is acquired. 

[0037] Moreover, according to this invention, by making the above- 
mentioned dielectric wire way into a nonradioactive dielectric wire way, 
transmission loss decreases, the spurious radiation to the track 
exterior and the incidence of the undesired signal from the track 
outside are also prevented, and the overall characteristics, such as 
gain of an antenna, improve. 

[0038] Moreover, according to this invention, the 2nd dielectric wire 
way part combined with the 1st dielectric wire way which is the I/O 
section of a primary radiator serves as transmission-and-reception 
common use by connecting the circulator which divides the transmitting 
section, a receive section and a sending signal, and an input signal 
into the dielectric wire way of the above 2nd, and making it 
transmission-and-reception common use. Consequently, enlargement by 
constituting a part for moving part using a directional coupler is 
avoided. 

[0039] Moreover, according to this invention, the small transmitter- 
receiver which can make the orientation of an antenna scan is obtained 
by preparing the mechanical component which carries out the variation 
rate of the relative-position relation between a dielectric lens and a 
primary radiator to the antenna equipment which consists of a 
configuration of one of the above, and constituting a transmitter- 
receiver. 

[0040] Furthermore, according to this invention, by having the antenna 
equipment of the above-mentioned configuration, an oscillator, and a 
mixer, and constituting the transmitter-receiver for radars, it excels 
in detection capacity and the radar in which high speed scanning is 
possible can constitute now easily. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the relation of the tilt angle of the 
dielectric lens of the antenna equipment concerning the 1st operation 
gestalt, a primary radiator, and a radiation beam. 
[Drawing 2] It is drawing showing other relation of the tilt angle of 
the dielectric lens of the antenna equipment concerning the 1st 
operation gestalt, a primary radiator, and a radiation beam. 
[Drawing 3] It is drawing showing the measurement result of the tilt 
angle of the radiation beam to offset of the primary radiator to a 
dielectric lens. 

[Drawing 4] It is drawing showing the measurement result of the tilt 

angle of the radiation beam when changing the include angle which the 

dielectric lens to a primary radiator accomplishes. 

[Drawing 5] It is the sectional view showing the example of a 

configuration of the transmitter-receiver concerning the 1st operation 

gestalt. 

[Drawing 6] It is the sectional view showing other examples of a 
configuration of the transmitter-receiver concerning the 1st operation 
gestalt. 

[Drawing 7] It is the top view of the transmitter-receiver concerning 
the 1st operation gestalt. 

[Drawing 8] It is the outline block diagram of the transmitter-receiver 
concerning the 2nd operation gestalt. 

[Drawing 9] It is drawing showing the structure of a dielectric wire way 
of using with a broadcasting receiving set. 

[Drawing 10] It is the top view and sectional view showing the 
configuration of a primary perpendicular radiator. 
[Drawing 11] It is drawing showing the relation between a primary 
perpendicular radiator and dielectric wire way equipment. 



[Drawing 12] It is the partial perspective view of a directional coupler 
part. 

[Drawing 13] It is drawing showing the relation of the structure and the 
property of a directional coupler. 

[Drawing 14] It is the block diagram of the whole containing the 
transceiver section of the transmitter-receiver concerning the 2nd 
operation gestalt. 

[Drawing 15] It is the top view showing the configuration of the 
transmitter-receiver concerning the 3rd operation gestalt. 
[Drawing 16] It is drawing showing three examples of the directional 
coupler in a part for the moving part of the antenna equipment 
concerning the 4th operation gestalt. 

[Drawing 17] It is drawing showing the example of the directional 
coupler in a part for the moving part of the antenna equipment 
concerning the 5th operation gestalt. 

[Drawing 18] In the radar for mount, it is drawing showing signs that 

the tilt of the radiation beam was carried out horizontally. 

[Drawing 19] In the radar for mount, it is drawing showing signs that 

the tilt of the radiation beam was carried out horizontally. 

[Drawing 20] In the radar for mount, it is drawing showing signs that 

the tilt of the radiation beam was made to carry out in the direction of 

a vertical. 

[Drawing 21] It is drawing showing the use gestalt of the millimeter 
wave radar for mount. 

[Drawing 22] It is the block diagram showing the configuration of the 
millimeter wave radar for mount. 
[Description of Notations] 
1 -primary radiator 

2- dielectric lens 

3- case 

4- mechanical component 
11-dielectric resonator 
12 - 17-dielectric strip 

21 - 24-termination machine 
Primary 40-perpendicular radiator 
41, 42-conductor plate 

43- opening 

44- slit plate 

50-dielectric wire way equipment 
51, 52-conductor plate 
53-circulator 



54- mixer 

55- oscillator 

60-dielectric wire way equipment 
100, 100a, a lOOb-dielectric strip 
101, 102-conductor plate 
103-substrate 
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